Hepatocyte growth factor attenuates renal fibrosis through TGF-β1 suppression by apoptosis of myofibroblasts.
The progression of chronic kidney disease (CKD) is characterized by the persistent accumulation of extracellular matrix. Especially, α-SMA-positive myofibroblasts producing large amounts of TGF-β1 are considered to play a key role in interstitial fibrosis. Although hepatocyte growth factor (HGF) improved renal fibrosis in various models, the molecular mechanisms involved are not yet fully understood. In this study, the molecular mechanisms of the inhibition of fibrosis by HGF was examined using HGF transgenic mice (HGF-Tg) with angiotensin II (Ang II) infusion in 4 weeks models. HGF-Tg mice showed significantly decreased Ang II-induced renal fibrosis and lesser numbers of interstitial myofibroblasts, whereas the antifibrotic effect of HGF was abrogated using HGF-neutralizing antibody. The antifibrotic action in HGF-Tg mice was concordant with a decrease in TGF- β1, collagen type I and IV mRNA expression and an increase in MMP-2 and MMP-9 expression. Furthermore, HGF-Tg mice treated with Ang II showed apoptosis of myofibroblasts. To further investigate the antifibrotic effect of HGF, cultured human mesangial cells were used. HGF induced apoptosis of myofibroblast. Inhibition of the FAK-ERK-MMP signaling cascade by specific inhibitor or siRNA significantly decreased HGF-induced myofibroblast apoptosis. The present study demonstrates that the increase in metalloproteinases through FAK-ERK signaling by HGF promotes myofibroblast apoptosis. Activation of metalloproteinases by HGF in the fibrotic kidney might be considered to attenuate the progression of CKD.